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Abstract: The Unilateral neglect (ULN) is a common behavioural syndrome in patients following stroke. It is 
the one of the common disabling condition following unilateral brain damage, particularly of the right 
hemisphere. Swiss ball is the one of the instrument tool which helps in improving the balance and reducing 
the symptoms in several neurological conditions, whereas no information is available regarding the use of 
Swiss ball training in unilateral neglect patient. The main purpose of this study was to identify the effect of 
swiss ball training in unilateral neglect. Total numbers of participants are 15. Selection criteria for the 
patients are inclusion criteria age between 32 to 60 years, both males and females, stroke with unilateral 
neglect were included. Exclusion criteria haemorrhagic stroke, any visual impairment and other psychotic 
disorders were excluded from the study. The study used an experimental design. The severity of ULN was 
measured by using the line bisection test (LBT) and star cancellation test (SCT), mobility was assessed by 
using the functional independence measure (FIM) and balance was assessed by berg balance scale (BBS). 
Data were analysed using SPSS version 16.0. The pre and post intervention outcome measures between the 
groups were evaluated by independent t-test. The quantitative results of all the outcome measures showed 
significant improvement of ULN. The result showed that post intervention improved in all the outcome 
measures (LBT SCT, BBS and FIM). The level of significance was set at P< 0.05. The study concluded that 
the Swiss ball training is effective in improving the trunk control, balance and decreases the disability in 
unilateral neglect patients. Future research is needed to compare the effect of swiss ball training with 
control group. 
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INTRODUCTION 
Unilateral Neglect has been defined as “the failure 
to report, respond or orient to novel or meaningful 
stimuli presented to the side opposite a brain lesion 
, when this failure cannot be attributed to either 
sensory or motor defects”1. UNL is a common 
behavioural syndrome in patients following stroke. 
The incidence of ULN varies widely from 10% to 
82% following right hemisphere stroke and from 
15% to 65% following left hemisphere stroke 
2
. 
According to the WHO definition of stroke, 
“rapidly developing clinical signs of focal(at times 
global) disturbance of cerebral function, lasting 
more than 24 hours or leading to death with no 
apparent cause other than that of vascular origin” is 
the broadly accepted standard
3
. 
Unilateral neglect is also referred to as Hemispatial 
neglect, hemi-inattention and visual neglect. The 
presence of unilateral neglect has been strongly 
related to an increased risk of injury and with poor 
functional outcome
4.
 ULN is one in all the common 
disabling conditions following unilateral brain 
damage, notably of the right hemisphere though it 
may be caused by varied totally different 
pathological conditions, it’s most frequently 
discovered when cerebral pathology or 
haemorrhage and affects up to 2 thirds of cerebral 
hemisphere stroke patients
5
. ULN could be a poor 
outcome for recovery from stroke and is related to 
variety of conditions as well as depression, apraxia, 
spasticity, anosognosia, prosopagnosia and 
hemianopia. Patients with neglect are more related 
to longer hospital stay and are more probably to 
suffer from incontinence, have less functional 
independence and have problems with mobility
6
. 
Unilateral neglect has been classified into two main 
types- in terms of modality during which the 
behaviour is induced are sensory neglect, motor 
and representational neglect. other type can be 
classified by distribution of abnormal behaviour in 
personal and spatial neglect
2
. 
Unilateral neglect is most typically caused by 
parietal and frontal lobes that is related to 
preparation of attention into contralateral area. 
Neglect is most closely associated with injury to 
the temporo-parietal junction, posterior parietal 
cortex, middle frontal gyrus and right inferior 
frontal gyrus
7
.  Other causes are- massive brain 
injury (tumours, craniocerebral trauma), 
Arteriovenous malformation (AVM), and traumatic 
brain injury (TBI)
 8
. 
Many reviews shows the several methods of 
neglect rehabilitation – caloric vestibular 
stimulation (CVS), optokinetic stimulation (OKS), 
trunk orientation(TO), neck muscle vibration 
(NMV), Transcutaneous electrical nerve 
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stimulation (TENS), space remapping training, 
feedback training, mental imaginary training, prism 
adaptation, eye patching, functional electrical 
stimulation and visual scanning training(VST)
9
.  
In this research we are providing the swiss ball in 
the treatment of unilateral neglect. Swiss ball is that 
one of the instrument tool that helps in up the 
balance and reducing the symptoms in many 
neurological conditions, whereas no information is 
offered relating the use of swiss ball training in 
ULN patients. We used the swiss ball to reduce the 
symptoms and improve the balance in unilateral 
neglect. 
MATERIALS AND METHOD 
The subjects comprised 15 patients with age 
between 32-60 both males and females of stroke 
with unilateral neglect were included in this study. 
Patients with haemorrhagic stroke, visual 
impairments and who had any psychotic disorder 
were excluded. The neglect was measured with 
LIB (Line Bisection Test) and SCT (Star 
Cancellation Test). Balance was evaluated using 
the (BBS) Berg Balance Scale and independency 
was assessed with (FIM) Functional Independence 
Measure Scale. The study design was experimental 
and study was conducted in Shri Baldev Raj Mittal 
Hospital, Lovely Professional University and 
NASA Neuro care Hospital. 
 PROCEDURE 
All the subjects underwent 4 weeks of swiss ball 
training program which consisted of one hour 
session with rest period. All the participants were 
assessed before the treatment session for balance 
by using berg balance scale and for functional 
activity using functional independence. The 
participants performed trunk muscle exercises by 
using swiss ballswiss ball when the patient was 
sitting on the swiss ball with maintaining the 
balance. The exercise was given to each patient 
was- weight shift in all the directions (anterior-
posterior, side to side and in diagonal) and 
progression with reach outs in different directions. 
DATA ANALYSIS 
Data analysis was performed using SPSS for 
windows version 22.2 and the level for all analyses 
was set at p<0.05. Paired t-test was used to 
calculate the mean and standard deviation in all the 
outcome measures. 
 Table 1 
 
 
 
 
 
 
 
 
 
Fig. 1 
 
 Mean  Std. Deviation 
PRE BBS  18.13 1.727 
POST BBS 1
ST
 WEEK 27.80 5.088 
PRE BBS  18.13 1.727 
POST BBS 2
ND
 WEEK 35.40 3.481 
PRE BBS 18.13 1.727 
POST BBS 3
RD
 WEEK 42.27 4.543 
PRE BBS 18.13 1.727 
POST BBS 4
TH
 WEEK 51.07 2.492 
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Table 2 
 
 
 
 
 
 
 
Fig. 2 
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 Mean  Std. Deviation 
PRE LIB 8.67 .724 
POST LIB 1ST WEEK 5.87 1.060 
PRE LIB  8.67 .724 
POST LIB 2ND WEEK 4.33 .724 
PRE BBS 8.67 .724 
POST LIB 3RD WEEK 3.13 .640 
PRE LIB 8.67 .724 
POST LIB 4TH WEEK 1.53 .640 
 Mean  Std. Deviation 
PRE SCT 27.40 1.882 
POST SCT 1
ST
 WEEK 36.27 2.017 
PRE SCT  27.40 1.882 
POST SCT 2
ND
 WEEK 43.07 1.944 
PRE SCT 27.40 1.882 
POST SCT 3
RD
 WEEK 48.40 1.724 
PRE SCT 27.40 1.882 
POST SCT 4
TH
 WEEK 53.00 1.195 
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Table 4 
 
 
 
 
 
 
Fig. 4 
 
 
RESULTS 
In total, 15 subjects were included in the study.  
Table 1 indicates the pre and post scores with mean 
and standard deviation of BBS. In pre BBS (M= 
18.13, Std = 1.727) and post 4
th
 week (M= 51.07, 
Std= 2.492) and it was showing improvement after 
the treatment of swiss ball in unilateral neglect 
patients. 
Table 2 indicates the pre and post scores with mean 
and standard deviation of LIB. In pre LIB (M= 
8.67, Std= .724) and 4
th
 week LIB (M= 1.53, Std= 
.640) and the mean score of LIB was decreased 
after the treatment and it was showing that the 
neglect was decreased after the treatment of swiss 
ball training. 
Table 3 showed the pre and post scores with mean 
and standard deviation of SCT (M= 27.40, Std= 
1.882) and 4
th
 week SCT (M= 53.00, Std= 
1.195).In the SCT scores it was not showed that 
much improvement as compared to other 
parameters. 
Table 4 indicates the pre and post scores with mean 
and standard deviation of FIM (M= 19.20, Std= 
1.521) and 4
th
 week FIM (M= 108.13, Std= 6.556). 
The significant improvement was showed in the 
mean value of pre and post score of FIM scale. 
Our result suggest that the swiss ball training is 
improve the balance and also reduces the neglect in 
all the patients and the parameters showed 
significantly improvement after the swiss ball 
training except the SCT not showed much 
improvement as compared to other parameters of 
this study. 
DISCUSSION 
The present study indicates significant 
improvements in unilateral neglect patients after 
the treatment of swiss ball training. The only 
parameter which was not close to the significant 
value was star cancellation test but other parameter 
was close to the significant value (p<0.005). This 
data indicates that swiss ball exercises helps to 
reduce the symptoms in ULN patients and helps in 
improving the balance and functional activity. 
Several different exercise modes and modalities 
designed to reduce the neglect. B. Amy et al, (10) 
reported the effect of eye patching in unilateral 
spatial neglect and results showed the improvement 
after the treatment program. C. Guariglia et al, (11) 
reported that somatosensory stimulation improves 
imagery disorders in neglect. S. Buklina et al, (12) 
explained the phenomenon of unilateral spatial 
neglect in 187 patients of arteriovenous 
malformation of deep brain structures. I. Schindler 
et al, (13) evaluated that neck muscle vibration is 
effective technique for neglect rehabilitation. In 
this study the investigated the different treatment 
effects of visual exploration training alone and 
visual exploration training in combination with 
neck muscle vibration and the result showed that 
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 Mean  Std. Deviation 
PRE FIM 19.20 1.521 
POST FIM 1
ST
 WEEK 39.53 3.067 
PRE FIM  19.20 1.521 
POST FIM 2
ND
 WEEK 57.67 4.577 
PRE FIM 19.20 1.521 
POST FIM 3
RD
 WEEK 76.33 4.731 
PRE FIM 19.20 1.521 
POST FIM 4
TH
 WEEK 108.13 6.556 
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the combination of treatment helps in reduction of 
daily life problems and spatial orientation in 
unilateral neglect patients. Many authors explained 
that the best treatment for neglect will involve 
combination of different therapeutic techniques. S. 
Saevarsson et al, (14) showed the beneficial effects 
of combination neck muscle vibration and prism 
adaptation therapy in the treatment of unilateral 
neglect. Patient received both the intervention 
simultaneously for 20 minutes and author 
suggested that the combination of treatment more 
effective in neglect patients.  
CONCLUSION 
The use of swiss ball is relatively inexpensive and 
simple means to improve the balance, functional 
activity and reduces the neglect. This study 
concluded that the swiss ball training is very much 
effective for the rehabilitation of unilateral neglect. 
Future studies that compare the effects of different 
training methods to determine the most effective 
approach for the rehabilitation of unilateral neglect. 
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